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(54) IMAGE PROCESSOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce image correction processing 
time or an image correction data amount and to efficiently execute 
image correction by considering the symmetry of the deterioration 
degree of images, related to the center point or center line of an image 
areas and correcting the entire image from the correction amount of a 
part of the image at correction of the image. 

SOLUTION: Shading is provided with a feature of almost line symmetry 
around a center line X3 and a center line Y3 of an image area and 
almost point symmetry about the center point 03. Thus, by using the 
symmetry, a correction operation is performed for respective pixels for 
the 1/4 area A3E303F3 of the area A3B3C3D3 of the entire image, and 
a correction amount is obtained. Also, correction data composed of the 
correction amount of the area A3E303F3 are prepared in advance are 
and held in a storage part, the correction data are called as needed and 
the correction amount is obtained. Then, by conducting image 
correction of the other area, the area E3B3G303 to be line symmetrical 
to the center line Y3 with the area A3E303F3 for instance, by using the 
correction amount, the image correction of the entire image is 
performed. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The image processing system characterized by being the image processing system which 
amends to the image data of the image formed optically, having an amendment means to perform image 
amendment which amends degradation of image quality to image data, and this amendment means 
amending the whole image from some amounts of amendments of said image using the object nature of 
degradation of the image quality about the central point or the center line of an image field. 
[Claim 2] Said amendment means is an image processing system according to claim 1 which amends 
degradation of the image quality resulting from the optical system of image reading at the time of 
obtaining degradation or said image data of the image quality resulting from the taking lens which 
photoed said image. 

[Claim 3] The image amendment which amends degradation of the image quality resulting from said 
taking lens It is at least one of amendment of the distortion aberration resulting from said taking lens, 
amendment of the chromatic aberration of magnification, amendment of the amount fall of ambient 
light, and amendments of image focus dotage. The image amendment which amends degradation of the 
image quality resulting from the optical system of said image reading Amendment of shading resulting 
from optical system, amendment of the distortion aberration resulting from the image formation lens of 
said optical system, The image processing system according to claim 2 which is at least one of 
amendments of the image focus dotage resulting from amendment of the chromatic aberration of 
magnification resulting from said image formation lens, amendment of the amount fall of ambient light 
resulting from said image formation lens, and said image formation lens. 

[Claim 4] Said amendment means is an image processing system according to claim 1 to 3 which 
calculates and calculates some amounts of amendments of said image from a correction function, and 
amends the whole image using this amount of amendments. 

[Claim 5] Said amendment means is an image processing system according to claim 1 to 3 which holds 
the amendment data which calculated some amounts of amendments of an image beforehand in 
consideration of the object nature to the center position or center line of an image of said correction 
function, and amends the whole image using this amendment data. 

[Claim 6] Image processing systems [ fewer than the storage capacity which needs the capacity of the 
storage section for holding said amendment data in order to hold the amendment data of the whole 
image ] according to claim 5. 

[Claim 7] Said shading compensation is an image processing system according to claim 3 to 6 which 
amends by using with the reading sensibility for every pixel at the time of reading in photoelectricity the 
amount of amendments of the quantity of light nonuniformity which becomes settled from the drawing 
value or zoom scale factor of an optical-system lens to which image formation of the image photoed by 
the film in order to read image data in photoelectricity is carried out. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is an image processing system which amends degradation of the 
image quality of the image resulting from the optical system containing the taking lens and the image 
formation lens of an image reader which photoed the image, and belongs to the technical field of an 
image processing system which can reduce the image amendment processing time and the image 
amendment amount of data, and can perform image amendment efficiently. 
[0002] 

[Description of the Prior Art] Baking to the sensitive material (printing paper) of the image photoed by 
photographic films (it considers as a film hereafter), such as current, a negative film, and a reversal film, 
is performed by the so-called direct exposure (analog exposure) which projects the image of a film on 
sensitive material and carries out field exposure of the sensitive material. 

[0003] On the other hand, in recent years, the printing equipment using digital exposure, i.e., the image 
recorded on the film, was read in photoelectricity, and after making the read image into a digital signal, 
various image processings were performed and it considered as the image data for record, and scan 
exposure of the sensitive material was carried out by the record light modulated according to this image 
data, the image (latent image) was recorded, and the digital photograph printer considered as a print 
(workmanship) was put in practical use. 

[0004] By the digital photograph printer, as digital image data, since image data processing can 
determine the exposure conditions at the time of printing, an image A jump of the image resulting from 
a backlight, speed light photography, etc., amendment of TSUBURE, sharpness (sharp-izing) 
processing, Amendment of color FERIA or concentration Ferrier, amendment of undershirt exposure or 
exaggerated exposure, amendment of the amount fall of ambient light, etc. are performed suitably, and 
the high-definition print which was not obtained can be obtained in the conventional direct exposure. 
And an output is possible also for composition and image division of two or more images, and the print 
which could perform composition of an alphabetic character etc. by image data processing further, 
responded to the application, and was edited / processed freely. And since according to the digital 
photograph printer it can create a print from the image (image data) photoed with the digital camera etc., 
and it can supply image data to a computer etc. or it it not only outputs an image as a print (photograph), 
but can be saved further at record media, such as a floppy (trademark) disk, image data can be used for 
various applications other than a photograph. 

[0005] Such a digital photograph printer consists of a scanner (image reader) which reads fundamentally 
the image recorded on the film in photoelectricity, an image processing system which carries out the 
image processing of the read image, and is made into the image data for record, and a printer (image 
recording equipment) which carries out scan exposure of the sensitive material according to this image 
data, performs a development and is considered as a print. 

[0006] With a scanner, incidence of the reading light injected from the light source is carried out to a 
film, the projection light which supports the image photoed by the film is obtained, and after reading an 
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image and performing various kinds of image processings if needed by carrying out image formation of 
this projection light to image sensors, such as a CCD sensor, and carrying out photo electric conversion 
to them with an optical-system image formation lens, it sends to an image processing system as image 
data (image data signal) of a film. An image processing system performs the image processing according 
to the conditions which set up image-processing conditions and were set up from the image data read 
with the scanner to image data, and sends it to a printer as output image data for image recording 
(exposure conditions). If it is equipment which uses light beam scan exposure by the printer, for 
example, a light beam is modulated according to the image data sent from the image processing system, 
scan exposure (burned) of the sensitive material is carried out two-dimensional, and a latent image is 
formed, and subsequently, a predetermined development etc. will be performed and it will consider as 
the print (photograph) by which the image photoed by the film was reproduced. 

[0007] By the way, shading resulting from the optical system containing the image formation lens of the 
chromatic aberration of magnification resulting from the image formation lens of the image reader read 
in photoelectricity, distortion aberration, the amount fall of ambient light and image focus dotage, or an 
image reader is mentioned. [ dotage / the chromatic aberration of magnification which originates in the 
taking lens of the camera which photoed the image as a cause of degradation of the image quality of the 
image reproduced by the print, distortion aberration, the amount fall of ambient light / image focus ] 
[0008] Although a color picture is formed of the three primary colors of red (R), green (G), and blue (B), 
since the refractive index (image formation scale factor) of a lens changes delicately with wavelength, 
the image formation scale factors of the light of R, G, and B will differ, namely, the chromatic 
aberration of magnification will arise, and a color gap will produce it in the obtained image. Moreover, 
in order to obtain a proper photography image, image formation of the flat surface perpendicular to the 
optical axis in a scene needs to be carried out on the same perpendicular flat surface to an optical axis. 
However, with the usual lens, it will become that in which the so-called distortion aberration from which 
an image formation side shifts in the direction of an optical axis is produced, an image formation image 
has distortion (producing distortion), and the obtained image has distortion. Furthermore, the direction 
of a periphery causes degradation of the fall of the amount of ambient light to which an image becomes 
dark, the image focus dotage resulting from focus locations differing in the direction of a field of a film, 
etc. of image quality from the core produced according to the engine performance of a taking lens or an 
image formation lens. Furthermore, the nonuniformity of optical reinforcement arises in the engine 
performance of the quantity of light ununiformity of the light source of optical system, or an image 
formation lens, and the reading light itself further injected from the light source with the engine 
performance of the whole optical system, nonuniformity is made also to the quantity of light irradiated 
by the image, and shading which produces concentration nonuniformity as a result also causes [ of 
image quality ] degradation. 

[0009] Like a single lens reflex camera, if it is the camera which can hang a certain amount of cost, 
image quality degradation of the image resulting from a taking lens can be controlled by combining two 
or more more lenses using a taking lens with a high precision. Moreover, if an image reader can hang 
cost to some extent, degradation of the image resulting from the optical system containing an image 
formation lens can be controlled by using optical system precise again by combining two or more more 
lenses using an image formation lens with a high precision. However, in a disposable camera or a cheap 
compact camera, since cost cannot be hung on a lens and cost cannot be hung so much on an image 
formation lens, optical system, etc. in a simple and small image reader, the fall of the chromatic 
aberration of magnification, distortion aberration, and the amount of ambient light, image focus dotage, 
and shading will arise in an image. Consequently, the problem used as the image with which image 
quality deteriorated produces the image reproduced as a print. 

[0010] To such a problem, the information about a taking lens etc. was acquired, degradation of image 
quality was judged based on acquisition information, and the photographic-processing equipment which 
amends degradation of the image quality of an image based on the judged degradation condition is 
proposed so that it may be mentioned to JP,9-281613,A. With the above-mentioned photographic- 
processing equipment, the degradation condition of the image quality of an image can be judged based 
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on the information about the acquired taking lens etc., the whole image can be amended in quest of the 
amount of amendments of the whole image according to decision, and the fall of the chromatic 
aberration of magnification of the image resulting from a taking lens, distortion aberration, and the 
amount of ambient light and image focus dotage can be amended. 
[0011] 

[Problem(s) to be Solved by the Invention] By the way, with the above-mentioned photographic- 
processing equipment, since the whole image is amended by calculating the amount of amendments over 
the whole image in case the fall of the chromatic aberration of magnification of the image resulting from 
a taking lens, distortion aberration, and the amount of ambient light and image focus dotage are 
amended, it is necessary to calculate the amount of amendments for every pixel. Depending on the 
magnitude of an image, the amount of amendments must be calculated for every pixel also, for example 
from big image data like 2000 pixel xlOOO pixel image data. Therefore, the problem that the processing 
time which calculates and calculates the amount of amendments for every pixel will increase arose. 
Moreover, carrying out storage maintenance of the amendment data which calculated beforehand the 
amount of amendments for amending to image data for every pixel for every pixel of an image was 
considered, and according to big image data, it could not become large, the read-out time amount of 
amendment data could not be taken, either, and efficient image amendment could not be performed, but 
the problem that where of a simple and small image reader was unrealizable also produced memory 
capacity required for amendment data. 

[0012] moreover, with the above-mentioned photographic-processing equipment, the degradation 
condition of the image quality of an image cannot be judged based on the information about a taking 
lens etc., and degradation of the image quality which is not alike too much and originates in the image 
formation lens and optical system of a simple image reader which is amending the image according to 
decision cannot be controlled. 

[0013] Then, in order to solve the above-mentioned trouble, this invention performs image amendment 
for the image data of the image photoed optically as image data for an input, and sets it to the image 
processing system which obtains the image data for an output. In case image amendment which corrects 
degradation of the image quality of the image resulting from the optical system containing the taking 
lens and the image formation lens of an image reader which photoed the image is performed, reduce the 
image amendment processing time and the image amendment amount of data is reduced. It aims at 
offering the image processing system which can perform image amendment efficiently. 
[0014] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, this invention is the 
image processing system which amends to the image data of the image formed optically, and it has an 
amendment means perform the image amendment which amends degradation of image quality to image 
data, and the image processing system with which this amendment means is characterized by to amend 
the whole image from some amounts of said image of amendments using the object nature of 
degradation of the image quality about the central point or the center line of an image field offers. 
[0015] As for said amendment means, it is desirable in that case to amend degradation of the image 
quality resulting from the optical system of image reading at the time of obtaining degradation or said 
image data of the image quality resulting from the taking lens which photoed said image. Moreover, the 
image amendment which amends degradation of the image quality resulting from said taking lens It is at 
least one of amendment of the distortion aberration resulting from said taking lens, amendment of the 
chromatic aberration of magnification, amendment of the amount fall of ambient light, and amendments 
of image focus dotage. The image amendment which amends degradation of the image quality resulting 
from the optical system of said image reading Amendment of shading resulting from optical system, 
amendment of the distortion aberration resulting from the image formation lens of said optical system, It 
is desirable that it is at least one of amendments of the image focus dotage resulting from amendment of 
the chromatic aberration of magnification resulting from said image formation lens, amendment of the 
amount fall of ambient light resulting from said image formation lens, and said image formation lens. 
[0016] Moreover, said amendment means may calculate and calculate some amounts of amendments of 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 7/11/2006 



JP,2001-086332,A [DETAILED DESCRIPTION] 



Page 4 of 14 



said image from a correction function, and it is desirable to amend the whole image using this amount of 
amendments, and said amendment means may hold the amendment data which calculated some amounts 
of amendments of an image beforehand in consideration of the object nature to the center position or the 
center line of an image of said correction function, and may amend the whole image using this 
amendment data. Things fewer than the storage capacity which needs the capacity of the storage section 
for holding said amendment data in order to hold the amendment data of the whole image are desirable 
in that case. Moreover, in order to read image data in photoelectricity, as for said shading compensation, 
it is desirable to amend by using with the reading sensibility for every pixel at the time of reading in 
photoelectricity the amount of amendments of the quantity of light nonuniformity which becomes settled 
from the drawing value or zoom scale factor of an optical-system lens to which image formation of the 
image photoed by the film is carried out. 
[0017] 

[Embodiment of the Invention] Hereafter, the image processing system of this invention is explained to 
a detail based on the suitable example shown in an attached drawing. 

[0018] The block diagram of an example of the digital photograph printer 10 which equips drawing 1 
with the image processing system of this invention is shown. The digital photograph printer (it considers 
as the photograph printer 10 hereafter) shown in drawing 1 The scanner 12 which reads fundamentally 
the image photoed by Film F in photoelectricity (image reader), The image processing system 1 4 which 
performs the image processing of image data, actuation, control of the photograph printer 10 whole 
which were read, It has the printer 1 6 which carries out image exposure, carries out the development of 
the sensitive material (printing paper), and is outputted as a print (workmanship), and consists of light 
beams modulated according to the image data outputted from the image processing system 14. 
Moreover, the monitor 20 which displays the image read with the scanner 12, various kinds of operator 
guidance, setup/registration screen of various conditions, etc. as the actuation system 18 which has 
keyboard 1 8a and mouse 1 8b for inputting directions of the input (setup) of various conditions, selection 
of processing, directions, a color / concentration amendment, etc., etc. is connected to an image 
processing system 14. 

[0019] A scanner 12 is equipment which reads at a time in photoelectricity one coma of images photoed 
by Film F etc. The color filter plate 26 which has the light source 22, a variable aperture 24, and the 
color filter, R, G, and B, of three sheets for disassembling an image into the three primary colors of R 
(red), G (green), and B (blue), rotates and acts the color filter of arbitration on an optical path, The 
diffusion box 28 which makes homogeneity reading light which carries out incidence to Film F in the 
direction of a field of Film F, The image formation lens unit 32 and the CCD sensor 34 which is the area 
sensor which reads the image of one coma of a film, It has amplifier (amplifier) 36, and is constituted 
and the light source 22, a variable aperture 24, the color filter plate 26, the diffusion box 28, and the 
image formation lens unit 32 form optical system 33. 

[0020] In addition, in the photograph printer 10 of the example of illustration, according to the class of 
processings, such as a gestalt of films, such as a class of films, such as an advanced photo system 
(Advanced Photo System) and a negative (or reversal) film of 135 sizes, size and SUTORIPPUSU, and a 
slide, and trimming, etc., the carrier of dedication with which the body of a scanner 12 can be equipped 
freely is prepared, and it can respond to various kinds of films or processing by exchanging carriers. The 
image (coma) with which is photoed by the film and print creation is presented is conveyed and held by 
this carrier at a predetermined reading station. Moreover, as everyone knows, a magnetic-recording 
medium is formed in the film of an advanced photo system, and Cartridge ID, the film kind, etc. are 
recorded on it, and various kinds of data, such as a class of photography time, the camera used for 
photography, and developing machine, can be recorded at the time of photography and development etc. 
The reading means of this magnetic information is arranged, on the carrier corresponding to the film 
(cartridge) of an advanced photo system, in case a film is conveyed to a reading station, magnetic 
information is read, and said various kinds of information is sent to an image processing system 14. 
[0021] When quantity of light adjustment is carried out by the variable aperture 24, the color filter plate 
26 is passed, color adjustment is carried out, it is injected from the light source 22 and it penetrates [ the 
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reading light diffused with the diffusion box 28 carries out incidence to one coma of the film F held at 
the predetermined reading station and ] with a carrier in such a scanner 12, the projection light which 
supports the image of this coma photoed by Film F is obtained. Image formation of it is carried out to 
the light-receiving side of the CCD sensor 34 by the image formation lens unit 32, the projection light of 
Film F is read in photoelectricity, and the output signal is amplified by the CCD sensor 34 with 
amplifier 36, and it is sent to an image processing system 14 by it. The CCD sensor 34 is a 1380x920- 
pixel area CCD sensor. 

[0022] In a scanner 12, by carrying out sequential insertion of each color filter of the color filter plate 
26, and performing such image reading 3 times, it decomposes into the three primary colors of R, G, and 
B, and the image of one coma is read. Here, in the photograph printer 10, in order to determine image- 
processing conditions etc. in advance of image reading (this scan) for outputting a print, the press can 
which reads an image with a low resolution is performed. Therefore, a total of six image reading is 
performed with one coma. 

[0023] Although the scanner 12 decomposed projection light into the three primary colors and has read 
the image with the color filter plate 26 using the area CCD sensor, it may perform image reading by slit 
scanning which reads an image, carrying out scan conveyance of the film F on a carrier as a scanner 
used for this invention using three sorts of Rhine CCD sensors corresponding to each reading in three 
primary colors. 

[0024] Although the photograph printer 10 of the example of illustration makes the scanner 12 which 
reads in photoelectricity the image photoed by films, such as a negative and reversal, the image data 
source of supply of an image processing system 14 As an image data source of supply which supplies 
image data to an image processing system 1 4 Image pickup devices, such as the image reader and digital 
camera which read the image of a reflection copy besides scanner 12, and a digital camcorder, various 
kinds of image reading means and image pick-up means, such as media (record medium), such as means 
of communications, such as LAN (Local Area Network) and a computer communication network, a 
memory card, and MO (magneto-optic-recording medium), an image data storage means, etc. — various 
kinds — it is usable. In this invention, the image obtained from these means should just be photoed 
optically at least. 

[0025] The output signal (image data) from a scanner 12 is outputted to an image processing system 14. 
The block diagram of an image processing system (it considers as a processor 14 hereafter) is shown in 
drawing 2 . A processor 14 has the data-processing section 38, the press can (frame) memory 40, this 
scanning (frame) memory 42, the press can image-processing section 44, this scanning image-processing 
section 46, and the conditioning section 48, and is constituted. Drawing 2 is what mainly shows an 
image-processing-related part. In addition, to a processor 14 CPU which performs control and 
management of the photograph printer 10 whole which contains a processor 14 besides this, The 
memory which memorizes information required for actuation of the photograph printer 10 etc., a means 
to determine the drawing value (drawing value of the image formation lens unit 32) of the variable 
aperture 24 in the case of this scan and the storage time of the CCD sensor 34, etc. are arranged. 
Moreover, the actuation system 1 8 and a monitor 20 are connected at least to each part through this CPU 
(CPU bus) etc. 

[0026] Each output signal of R, G, and B with which the data-processing section 38 was outputted from 
the scanner 12 is A/D (analog to digital) conversion, Log conversion, DC offset amendment, and a part 
that performs amendment, a shading compensation, etc. at the time of dark. By the photograph printer 
10, when it is difficult to hang cost, for example on the diffusion box 28 or image formation lens unit 32 
grade, and to make the precise optical system 33 form, it is easy to generate the nonuniformity of the 
optical reinforcement of shading, i.e., exposure light. For example, near an image core, luminous 
intensity is strong, and luminous intensity is weak in the circumference. The strength of such a light 
originates in the optical-system 33 whole including the optical system 33 22 of the diffusion box 28 or 
not only the image formation lens unit 32 but the scanner 12, i.e., the light source, a variable aperture 24, 
or color filter plate 26 grade, and is generated. Therefore, by such photograph printer 10, it is necessary 
to perform a shading compensation proper so that the image by the almost uniform quantity of light can 
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be obtained by adjusting the lightness of an image from the amount of amendments of the quantity of 
light. Moreover, in order to change with the drawing values or zoom scale factors of the image 
formation lens unit 32, shading is constituted so that the amount of amendments of a shading 
compensation may also change according to a diaphragm value or a zoom scale factor. 
[0027] The amount of amendments of such a shading compensation is defined as an amount of 
amendments of the quantity of light, and is calculated from the correction function which extracts the 
amount of amendments according to a diaphragm value or a zoom scale factor, and becomes settled 
according to a value or a zoom scale factor, for example, the secondary high order polynomial [ 3rd ], 
for every pixel location. As shown in drawing 3 , in that case shading Center line X3 of the image field 
shown in drawing 3 And center line Y3 They are axial symmetry and the central point 03 mostly to the 
surroundings. In order to equip the surroundings with the description of point symmetry mostly, This 
symmetric property is used and it is field A3 B3 C3 D3 of the whole image. Field A3 E3 03 F3 of a 
quadrant Perform an amendment operation for every pixel and the amount of amendments is calculated. 
Moreover, field A3 E3 03 F3 Storage maintenance of the amendment data which consist of the amount 
of amendments is carried out at the storage section which creates beforehand and is not illustrated. 
Amendment data are called if needed, the amount of amendments is obtained, this amount of 
amendments is used, and they are other fields, field A3 E303 F3 [ for example, ]. Center line Y3 Field 
E3 B3 G3 03 which becomes axial symmetry Image amendment of the whole image can be performed 
by carrying out image amendment. Thus, using the symmetry of shading which should be amended, the 
count of an amendment operation can be lessened, and the amendment amount of data can be made 
fewer than memory capacity required in order to hold the amendment data of the whole image, and an 
efficient shading compensation can be performed. 

[0028] Moreover, it extracts for every pixel beforehand, the storage section may be made to carry out 
storage maintenance by using the amount of amendments according to a value or a zoom scale factor as 
amendment data, this amendment data may be called if needed, and the amount of amendments may be 
obtained. In addition, since the amount of amendments for a shading compensation is the amount of 
amendments about the quantity of light, it calls the data which carried out storage maintenance of the 
reading sensibility for every pixel beforehand with the scanner 12 in consideration of the sensibility 
nonuniformity of the CCD component which constitutes the CCD sensor 34 at the time of reading an 
image in photoelectricity, and amends image data according to the sensibility of a CCD component. 
[0029] In the data-processing section 38, the picture signal by the press can and a picture signal with this 
scan are processed, it considers as press can data and these scanning data, and press can data are used as 
the press can memory 40, and these scanning data are memorized by this scanning memory 42, 
respectively (storing). In addition, press can data and these scanning data are the same data 
fundamentally, except that resolution (pixel consistency) differs from signal level. 
[0030] These scanning data with which the press can data memorized by the press can memory 40 were 
memorized by this scanning memory 42 in the press can image-processing section 44 are processed in 
this scanning image-processing section 46, respectively. The press can image-processing section 44 has 
LUT-MTX operation part 44A, image-processing section 44B, and data-conversion section 44C, and is 
constituted. On the other hand, this scanning image-processing section 46 has LUT-MTX operation part 
46A, image-processing section 46B, and data-conversion section 46C, and is constituted. 
[0031] Both LUT-MTX operation part 44 A and LUT-MTX operation part 46 A are parts which perform 
color balance adjustment, contrast amendment (gradation processing), brightness amendment, saturation 
amendment, etc. to the image (image data) read with the scanner 12 according to the image-processing 
conditions which the conditioning section 48 mentioned later set up. These processings are performed 
by well-known approaches, such as processing by LUT (look-up table), and a matrix (MTX) operation, 
color balance adjustment, brightness amendment, and contrast amendment are performed by LUT, and 
saturation amendment is performed by the MTX operation. 

[0032] Image-processing section 44B and image-processing section 46B are parts which perform the 
amendment of the aberration of a lens and the amendment of the amount fall of ambient light resulting 
from the image formation lens unit 32 of the taking lens of the image read with the scanner 12, or a 
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scanner 12, and amendment of image focus dotage. When Film F is a disposable camera of an advanced 
photo system here in order to distinguish a taking lens for example It reads by the magnetic head in 
which the magnetic information recorded on Film F is prepared by the carrier of a scanner 1 2 and which 
is not illustrated. It can distinguish using Cartridge ID, a film kind, etc. by which magnetic recording 
was carried out, the model, i.e., the camera, of a disposable camera. Moreover, "SSU INDICATOR" of 
the extended DX code currently optically recorded on the film can be optically read on a carrier, and this 
can be used. Moreover, since there is also a model which has the function which carries out magnetic 
recording of the model of camera to Film F in the camera corresponding to an advanced photo system, 
the camera which photoed Film F using this may be distinguished, moreover, the time of a receptionist - 
- the model of disposable camera — or the model of photography camera is heard from a customer and it 
records on the memorandum, the package, the cartridge, the cartridge, etc., an operator may look at this 
to print creation time, and the model of camera may be inputted by keyboard 1 8a, and it replaces with 
the model of camera, correspondence with a function key etc. and a camera is determined, and you may 
input using this. Furthermore, the model of camera can be optically burned on a film at the time of 
photography, this may be read, and the model of camera may be distinguished. As long as it is a 
disposable camera, the model of disposable camera is optically baked like the DX code at the time of 
manufacture etc., or magnetic recording is carried out, and a model may be distinguished using these. 
Moreover, as long as it is a film cartridge with an IC memory, the model of camera etc. is electrically 
recorded on this IC memory, and a model may be distinguished using this. 

[0033] The multiplier of the correction formula used for amendment of degradation of the image quality 
which originates in a taking lens from the lens property data division 47 later mentioned using 
information, such as a model of distinguished camera, i.e., amendment of aberration, amendment of the 
amount fall of ambient light, and amendment of image focus dotage, can be called, and a correction 
formula can be obtained from this multiplier. Moreover, the amendment data created beforehand in 
quest of the amount of amendments may be called. Since the lens property of the image formation lens 
unit 32 used for a scanner 12 is known beforehand, the multiplier of the correction formula used for the 
amendment operation for performing image amendment is beforehand memorized to the lens property 
data division 47, and whenever it performs image amendment by image-processing section 44B or 
image-processing section 46B, the multiplier of this correction formula can be called. Moreover, the 
amendment data created beforehand in quest of the amount of amendments may be called. 
[0034] Although there are amendment of distortion aberration and amendment of the chromatic 
aberration of magnification as amendment of the aberration resulting from a taking lens or the image 
formation lens unit 32 here Amendment of distortion aberration and amendment of the chromatic 
aberration of magnification are obtained from the lens property of a taking lens or the image formation 
lens unit 32 with a multiplier. A **** correction formula, The migration assistant conditioned weight of 
each pixel location is calculated using the coordinate location (what pixel is it from a main pixel?) from 
the information on the location of image data (pixel), for example, the core of an image, (core of the 
optical axis of a taking lens), moreover, this amount of amendments was created beforehand — 
amendment data call appearance may be carried out and image data may be amended. 
[0035] Distortion aberration means the condition that the image itself is distorted in a bobbin mold etc. 
as the image of the grid-like pattern photoed on the film shown in drawing 4 (a) is shown to drawing 4 
(b) by the property of the image formation lens unit 32 of a taking lens or a scanner 12. Amendment of 
distortion aberration is amendment for returning an image to a grid-like pattern like drawing 4 (c) to this 
bent image using the amendment data which created the amount of amendments for every pixel 
beforehand, using the correction formula which computes the amount of amendments. 
[0036] As shown in drawing 4 (a), it is the central point 04 about the central point of an image. When it 
carries out, as shown in drawing 4 (b), distortion aberration is the central point 04. It is point symmetry 
around and is a center line X4 about the center line of an image. And center line Y4 When it carries out, 
it is this center line X4. And center line Y4 It is axial symmetry around. Therefore, the amount of 
amendments for amending distortion aberration is also the central point 04. It is point symmetry around 
and is a center line X4. And center line Y4 It is axial symmetry around. Then, image field A4 B4 C4 D4 
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Center line X4 And center line Y4 The field of the divided quadrant, for example, field A4 E4 04 F4, 
The amount of amendments of other fields can be defined by obtaining only the amount of amendments 
and using axial symmetry and point symmetry. What is necessary is not to be limited to this but just to 
obtain the amount of amendments in this example, about some fields of image fields, such as 1/2 of 
fields of an image field, although the amount of amendments is obtained about the field of the quadrant 
of an image field. 

[0037] Rectangle A5 B5 C5 D5 of imagination of the image photoed on Film F as indicated in drawing 
5 (a) as the chromatic aberration of magnification Point A5 Straight-line E5 F5 passing through a top 
When it is an image, as shown in drawing 5 (b) Straight-line E5 F5 The condition of the location of R 
pixels, G pixels, and B pixels shifting, and causing color gap is said. With amendment of the chromatic 
aberration of magnification To this image that carried out color gap, the amount of amendments is 
obtained using a correction formula for every pixel location, and the pixel location of R pixels, G pixels, 
and B pixels is corrected like drawing 5 (c) from this amount of amendments. For example, it is straight- 
line E5 F5 on the basis of the location of G pixels. It is amendment for correcting the location of R 
pixels and B pixels. The maintenance storage of the amendment data which created the amount of 
amendments for every pixel beforehand may be carried out like amendment of distortion aberration, this 
may be called if needed, and the amount of amendments may be obtained. 

[0038] Such the chromatic aberration of magnification is the central point 05 shown in drawing 5 (a). It 
is a point pair elephant around, and is a center line X5 . Center line Y5 Since it is axial symmetry around, 
The amount of amendments of R pixels for amendment of the chromatic aberration of magnification, 
and the amount of amendments of B pixels as well as the amount of amendments for amendment of the 
above-mentioned distortion aberration It is a center line X5 about the whole image field. And center line 
Y5 The field of the divided quadrant, for example, field A5 E5 OS F5, An amendment operation can be 
carried out, only the amount of amendments can be calculated, and the amount of amendments of R 
pixels of other fields and the amount of amendments of B pixels can be defined using axial symmetry or 
point symmetry using this. Although an amendment operation is performed about the field of the 
quadrant of an image field and the amount of amendments is calculated like amendment of the above- 
mentioned distortion aberration in this example, you may be any, as long as it is not limited to this but 
performs an amendment operation about some fields of an image field. In addition, the amount of 
amendments in distortion aberration and the chromatic aberration of magnification is some fields of an 
image field, for example, a field as shown in drawing 4 (a), field A4 E4 04 F4 [ for example, ]. Storage 
maintenance of the amendment data which performed the amendment operation and calculated 
beforehand the amount of amendments of the field of the quadrant of an image field [ like ] may be 
carried out, and call amendment may be performed for this amendment data if needed. 
[0039] Amendment of this distortion aberration and amendment of amendment of the chromatic 
aberration of magnification are further processed collectively with electronic variable power processing. 
That is, the amount of gaps with a location [ resulting from distortion aberration ] of G pixels is 
calculated, from the location after G-pixel amendment, a proper location is computed every [ R pixels 
and ] B pixels, location (R pixels to G pixels and B pixels) of the amount of gaps is calculated, using the 
information on the proper location of each computed pixel, image data is interpolated and electronic 
variable power processing of an image is performed. In other words, by computing the amount of gaps 
of the pixel location by the chromatic aberration of magnification and distortion aberration, the 
knowledge of in which location each pixel should be essentially is carried out, the interpolation 
operation of image data is performed according to this proper location, and electronic variable power 
processing is performed, the approach of electronic variable power processing ~ especially — limitation 
— there is nothing — a well-known approach » various kinds ~ it is available, for example, the approach 
using bilinear interpolation, the approach using spline interpolation, etc. are illustrated. Thereby, 
electronic variable power processing can be performed with amendment of the chromatic aberration of 
magnification and distortion aberration by one interpolation operation. 

[0040] Although amendment of the above-mentioned distortion aberration and amendment of the 
chromatic aberration of magnification perform amendment of the chromatic aberration of magnification 
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and distortion aberration, and electronic variable power processing using the correction formula of a 
taking lens or the image formation lens unit 32, for example, a high order polynomial, and the 
coordinate location (what pixel is it from a main pixel?) from the information on the location of image 
data (pixel), for example, the core of an image, (core of the optical axis of a taking lens), a x-y 
coordinate or a polar coordinate is sufficient as the position coordinate of each pixel in this case. 
Moreover, limitation is not carried out to information on a pixel location being based on the central 
point of an image, various kinds of things are available, for example, it is good the comers (upper left 
hand comer etc.) of an image, and on the basis of a certain pixel (for example, pixel of the pixel number 
of No. 1) etc., and still better on the basis of the exterior of an image, for example, the perforation of 
Film F etc. That is, if the location of an image (pixel) can detect relatively, various kinds of positional 
information is available. In addition, when the core of the image cut down with the mask etc. is mostly 
considered to be the core of the optical axis of the lens at the time of photography, various kinds of 
aberration (distortion aberration, the chromatic aberration of magnification, the amount fall of ambient 
light, image focus dotage) may be amended for the pixel of the core of the cut-down image as a core of 
the optical axis of a lens. 

[0041] Moreover, image-processing section 44B and image-processing section 46B can also perform 
amendment of the image focus dotage which originates in a taking lens or the image formation lens unit 
32, and is produced, or the amount fall of ambient light. For example, the amount fall of ambient light 
set as the object of amendment of the amount fall of ambient light As shown in drawing 6 (a), originate 
in a taking lens or the image formation lens unit 32, and the nonuniformity of the quantity of light arises, 
image field A6 B6 C6 D6 a lightness value — the central point 06 of an image field The condition of 
falling according to the 4th power rule of cosine is said as it separates, from — with amendment of the 
amount fall of ambient light The amendment which the pixel located in the boundary region of an image 
obtains the amount of amendments for every pixel location using the correction formula which becomes 
settled with the property of a taking lens or the image formation lens unit 32, and performs it so that the 
value (lightness value) of image data may be raised is said so that the amount fall of ambient light may 
be canceled. Moreover, storage maintenance of the amendment data which asked by performing an 
amendment operation beforehand may be carried out, and the amount of call amendments may be 
obtained for this amendment data if needed. 

[0042] Since it has the description of a point pair elephant around the central point 06 of an image about 
the fall of the amount of ambient light as shown in drawing 6 (a) Center line X6 Center line Y6 Divided 
image field A6 B6 C6 D6 Part, For example, field A6 E6 06 F6 The amendment operation only of the 
amount of amendments can be carried out from a correction formula, the amount of amendments can be 
calculated, the amount of amendments of other fields can be defined in consideration of axial symmetry 
or point symmetry using this, and the image of lightness distribution like drawing 6 (b) which canceled 
the fall of the amount of ambient light mostly can be obtained. Drawing 6 (c) shows the amendment 
approach of the amount fall of ambient light, defines the inclination of the conversion straight line 1 for 
every pixel, and amends image data from amount of amendments deltal of the quantity of light. That is, 
the image data before amendment of the amount fall of ambient light is changed into the photographic 
subject quantity of light using the sensibility of the CCD component of the CCD sensor 34, and the 
quantity of light is amended in quest of amount of amendments deltal from the correction formula which 
becomes settled by the taking lens or the image formation lens unit 32. The amended photographic 
subject quantity of light is changed into image data, and obtains the image data after amendment. In this 
case, since the sensibility (sensibility of the signal value of the image data to the quantity of light) of the 
CCD component of the CCD sensor 34 differs for every pixel, storage maintenance of the inclination of 
the conversion straight line 1 shown in drawing 6 (c) can be beforehand carried out for every pixel, it can 
call if needed, and sensibility nonuniformity can be amended. Moreover, it is image field A6 B6C6 D6 
like the case of amendment of distortion aberration, or amendment of the chromatic aberration of 
magnification. Some fields, For example, field A6 E6 06 F6 Storage maintenance of the amendment 
data which performed the amendment operation and created beforehand the amount of amendments of 
the field of the quadrant of an image field [ like ] may be carried out, and call amendment may be 
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performed for this amendment data if needed. 

[0043] In addition, neither in image-processing section 44B nor 46B, when the shading compensation in 
the data-processing section 38 includes amendment of the amount fall of ambient light resulting from 
the image formation lens unit 32, the amount fall of ambient light by image-processing section 44B or 
46B is amended so that amendment of the same amount fall of ambient light may not lap. 
[0044] Although image-processing section 44B and image-processing section 46B perform image 
amendment resulting from the image formation lens unit 32 of the taking lens of a camera, or a scanner 
1 2 which photoed the image In amendment of the image with which it originated in amendment of the 
image with which it originated in the taking lens and image quality deteriorated in the image processing 
system of this invention, or the image formation lens unit 32, and image quality deteriorated, it is not 
restricted. The image with which it originated in the both sides of a taking lens and the image formation 
lens unit 32, and image quality deteriorated may be amended. In this case, the correction formula about a 
taking lens and the correction formula about the image formation lens unit 32 can be added, summarized 
and amended. 

[0045] Thus, in the image amendment which controls degradation of the image quality resulting from 
lenses, such as a taking lens and an image formation lens, the amendment amount of data which 
lessened the count of an amendment operation and was created beforehand can be made fewer than 
storage capacity required in order to hold the amendment data of the whole image using the symmetry of 
degradation of the image quality in an image field, and efficient image amendment can be performed. 
[0046] Moreover, image-processing section 44B and image-processing section 46B can perform cover 
baking processing and sharpness processing if needed. The image data by which image amendment was 
carried out by image-processing section 44B and image-processing section 46B is sent to data- 
conversion section 44C and data-conversion section 46C. Data-conversion section 44C changes the 
image data processed by image-processing section 44B using 3D(three dimensions)-LUT etc., and 
makes it the image data corresponding to the display by the monitor 20. On the other hand, data- 
conversion section 46C is a part which changes similarly the image data processed by image-processing 
section 46B using 3D-LUT, and is supplied to a printer 16 as image data corresponding to the image 
recording by the printer 16. 

[0047] The lens property data division 47 memorize the multiplier of the information on the lens 
property according to the model of various kinds of cameras, and the correction formula specifically 
used for amendment of the aberration of various kinds of lenses, amendment of the amount fall of 
ambient light, or amendment of image focus dotage. Moreover, the amount of amendments may carry 
out storage maintenance of the amendment data called for and created beforehand. In this case, since the 
distortion aberration and the chromatic-aberration-of-magnification property of a lens, the amount 
distribution property of ambient light, and the property of image focus dotage see from the whole image 
field and have the symmetric property over an image center line, and the symmetric property over the 
image central point Using such symmetry, it is whole image field A4 B4 C4 D4 so that it may be shown 
in some amendment data of an image field, for example, drawing 4 , (a). Field A4 E4 04 F4 of a 
quadrant Storage maintenance only of the amendment data is carried out. Consequently, it is farther 
[ than memory capacity required in order to hold the amendment data of the field of the whole image ] 
few, and amendment memory capacity is stopped, the access time concerning the call of amendment 
data also has the short memory capacity for holding amendment data, and it enables compaction of the 
processing time of an image processing. 

[0048] Although a correction formula and amendment data are memorized by the storage section of the 
lens property data division 47 , it memorizes in the database which is not restricted to this , for example , 
is connected to the photograph printer 1 0 , and you may access and read to * * * * , or it may be inputted 
from the outside as information on the lens corresponding to a film in this example at the time of reading 



[0049] While the conditioning section 48 chooses the image processing to perform, using press can data, 
it sets up the image-processing conditions in the press can image-processing section 44 and this 
scanning image-processing section 46, and unifies a parameter. According to directions of the operator 
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using the actuation system 18 which performs calculation of image characteristic quantity, such as 
creation of a gray level histogram, and average concentration, LATD (large area transmission density), 
highlights (least concentration), a shadow (maximum density), etc., in addition is specifically performed 
from press can data if needed, image-processing conditions, such as creation of the table (LUT) of gray 
balance adjustment, brightness amendment, and contrast amendment and creation of a matrix operation 
which performs saturation amendment, are determined. According to various kinds of inputted 
directions, the brightness set up by keyboard 18a, a color, contrast, sharpness, a saturation tone, etc. 
compute the amounts of adjustments of image-processing conditions (for example, the amount of 
amendments of LUT etc.), unify them as a parameter, and reset image-processing conditions. 
[0050] In the above, the configuration of a processor 14 was explained. Hereafter, an operation of a 
processor 14 is explained. 

[0051] As for each output signal of R, G, and B which were read with the scanner 12, amendment, a 
shading compensation, etc. are performed at the time of A/D (analog to digital) conversion, Log 
conversion, DC offset amendment, and dark. Here, since shading also changes according to the drawing 
value or zoom scale factor of the image formation lens unit 32, a shading compensation changes the 
amount of amendments of a shading compensation according to a diaphragm value or a zoom scale 
factor. Such an amount of amendments is field A3 B3 C3 D3 of the whole image, as shown in drawing 
3 . Field A3 E3 03 F3 of a quadrant Perform an amendment operation for every pixel and the amount of 
amendments is calculated. This amount of amendments is used and it is a center line X3. Axial 
symmetry nature is used and it is field 03 H3 D three F3. The amount of amendments is calculated and 
it is a center line Y3. Axial symmetry nature is used. Field E3 B3 G3 03 The amount of amendments is 
calculated and it is the central point 03. Surrounding point symmetry nature is used and it is field 03 G3 
C three H3. The amount of amendments is calculated and it is field A3 B3 C3 D3 of the whole image. 
Image amendment is performed. Moreover, by creating beforehand in quest of the amount of 
amendments, and calling the amendment data about the quantity of light which carried out storage 
maintenance to the storage section which is not illustrated, the amount of amendments may be obtained 
and this may be used. In addition, a scanner 12 amends image data according to the sensibility of a CCD 
component in consideration of the sensibility nonuniformity of the CCD component which constitutes 
the CCD sensor 34 at the time of reading an image in photoelectricity for every pixel in the case of a 
shading compensation. 

[0052] After amendment, a shading compensation, etc. are performed at the time of A/D (analog to 
digital) conversion, Log conversion, DC offset amendment, and dark, press can data are sent to the press 
can memory 40. 

[0053] If press can data are sent to the press can memory 40 and it memorizes, the conditioning section 
48 will read press can data, will perform creation of a gray level histogram, calculation of image 
characteristic quantity, etc., and will set up image-processing conditions using this (creation of LUT or 
MTX). The set-up image-processing conditions are integrated and are sent to the press can image- 
processing section 44 and this scanning image-processing section 46. 

[0054] Moreover, various kinds of directions inputted into the image processing system 14 by keyboard 
18a and mouse 18b, information, and the magnetic information on the film F read on the carrier of a 
scanner 12 are sent, and when the information on the photoed camera is inputted, this magnetic 
information is sent to the lens property data division 47 through the conditioning section 48. The 
multiplier of a correction formula is read from the acquired magnetic information as lens property data, 
and the lens property day tab 47 is sent to image-processing section 44B. Moreover, the amendment data 
with which the amount of amendments was calculated and created beforehand may be read, and this 
may be sent to image-processing section 44B. 

[0055] Subsequently, press can data are read from the press can memory 40, color balance adjustment, 
contrast amendment (gradation processing), brightness amendment, saturation amendment, etc. are 
performed to the press can data read with the scanner 1 2 according to the image-processing conditions 
set up by LUT-MTX operation part 44 A, and it is sent to image-processing section 44B. 
[0056] In image-processing section 44B, amendment of the distortion aberration and the chromatic 
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aberration of magnification which give the multiplier sent from the lens property data division 47 as a 
multiplier of a correction formula, for example, the secondary high order polynomial [ 3rd ], calculate 
and calculate the amount of amendments using the position coordinate of this correction formula and the 
pixel which amends, and originate in the image formation lens unit 32 of a taking lens or a scanner 12, 
amendment of image focus dotage, and amendment of the amount fall of ambient light are performed. 
Or when the amendment data which calculated beforehand the amount of amendments in each pixel 
location from the lens property data division 47 are sent, amendment of distortion aberration or the 
chromatic aberration of magnification, amendment of image focus dotage, and amendment of the 
amount fall of ambient light are performed using the amount of amendments obtained from this 
amendment data. For example, as shown in drawing 4 (a), amendment of the distortion aberration in the 
position coordinate which makes biaxial the X-axis and the Y-axis which intersect perpendicularly 
mutually along the edge of an image field, and the chromatic aberration of magnification is made into an 
example, and the approach of amendment of X shaft orientations of the distortion aberration shown in 
drawing 7 and the chromatic aberration of magnification is explained. 

[0057] amendment of X shaft orientations of distortion aberration and the chromatic aberration of 
magnification — a certain position, for example, corner point B4 of an image, Position coordinate xc of 
the central point of the image field on the basis of a location And G-pixel position coordinate xi which 
inputs yc and performs image amendment with this And yi from — the position coordinate from the 
central point of the pixel of the image field which amends distortion aberration is searched for. On the 
other hand, the correction formula Dout of the distortion aberration expressed by the high order 
polynomial (x y) is obtained using the multiplier obtained by the lens property data division 47. The 
amount of amendments is calculated and calculated from the position coordinate from the central point 
for which it asked previously, and this correction formula Dout (x y), and it is a position coordinate xi 
about this amount of amendments. By adding, distortion aberration of X shaft orientations is amended 
and the pixel location of X shaft orientations after amendment is obtained. 

[0058] G pixels becomes the criteria which calculate the with a pixel location (R pixels and B pixels) 
amount of gaps in the amendment of the chromatic aberration of magnification performed henceforth, 
and amendment of the chromatic aberration of magnification is not performed. Therefore, G pixels of 
pixel locations amended by amendment of distortion aberration turn into a pixel location of G pixels 
after amendment by amendment of music aberration, and amendment of the chromatic aberration of 
magnification. On the other hand, amendment of the chromatic aberration of magnification (R pixels and 
B pixels) The correction formulas (x y) (x y) Rout and Bout of the chromatic aberration of magnification 
expressed by the high order polynomial using the multiplier obtained by the lens property data division 
47 are obtained. By calculating the amount of amendments of the chromatic aberration of magnification 
(R pixels and B pixels), and adding the position coordinate of G-pixel X shaft orientations after 
amending to this using these correction formulas and G-pixel position coordinates after the amendment 
to which amendment of distortion aberration was performed The position coordinate of the direction of 
X after amendment (R pixels to which amendment of distortion aberration and the chromatic aberration 
of magnification was performed, and G pixels) is acquired. In that case, about distortion aberration and 
the chromatic aberration of magnification As shown in drawing 4 (a) and drawing 5 (a), it is the central 
point 04. Central point 05 It is point symmetry around and is a center line X4 further. Center line X5 
And center line Y4 Center line Y5 Since it is axial symmetry around, Field, for example, field A4 E4 04 
F4 and field A5 E5 05 F5, which hits the quadrant of the whole image field Perform the amendment 
operation of each inner pixel location, obtain the amount of amendments, and the above-mentioned 
symmetric property is used. The amount of amendments in other fields is defined, the pixel location 
after amendment is obtained from this amount of amendments, and amendment of distortion aberration 
and amendment of the chromatic aberration of magnification are performed. Moreover, when the lens 
property data division 47 are carrying out storage maintenance of the amendment data which calculated 
beforehand the amount of amendments in each pixel location, instead of performing this amendment 
operation and calculating the amount of amendments, amendment data are used, the amount of 
amendments is obtained, and the same amendment processing as the above-mentioned approach is 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 7/11/2006 



JP,2001-086332,A [DETAILED DESCRIPTION] 



Page 13 of 14 



performed. 

[0059] Thus, in the image amendment which controls degradation of the image quality resulting from a 
lens, the amendment amount of data which lessened the count of an amendment operation and was 
created beforehand can be made fewer than storage capacity required in order to hold the amendment 
data of the whole image using the symmetry of degradation of the image quality in an image field. In the 
above-mentioned example, also when the operation time is shortened by the quadrant when performing 
only the amendment operation of the field which hits the quadrant of the whole image field, and using 
amendment data, the amendment amount of data which carries out storage maintenance also becomes a 
quadrant compared with the case of all image fields, and can perform efficient image amendment. The 
above is amendment of X shaft orientations of distortion aberration and the chromatic aberration of 
magnification, and amendment of Y shaft orientations is similarly performed apart from amendment of 
X shaft orientations. 

[0060] in order to perform electronic piece double processing after that — position coordinate xc of the 
central point Position coordinate yc inputting— R — a pixel — G — a pixel — and B a pixel — X — 
shaft orientations — a position coordinate — xiR — ' xiG — ' — and — xiB — ' — obtaining — this — using 
— an electron — a piece — double — processing — giving — having — an image — amendment — a pan — 
****-- an electron — variable power — processing — carrying out — having had — image data — 
obtaining . Then, it covers if needed and baked processing and sharpness processing are performed. 
[0061] The image data by which amendment processing was carried out in image-processing section 
44B is sent to data-conversion section 44C, and is changed into the image data corresponding to the 
display by the monitor 20 using 3D(three dimensions)-LUT etc. Then, the amended press can image is 
displayed on a monitor 20. 

[0062] An operator looks at the display of a monitor 20, performs the check (assay) of an image, i.e., a 
processing result, and adjusts a color/concentration, gradation, etc. using said each key set as keyboard 
18a if needed. The input of this adjustment is sent to the conditioning section 48, computes the amount 
of amendments of the image-processing conditions according to an adjustment input, and according to 
this amount of amendments, amendment processing is performed as mentioned above in LUT-MTX 
operation part 44A or image-processing section 44B, and it is again displayed on a monitor 20. 
[0063] the image with which an operator is displayed on a monitor 20 is proper — a judgment (assay 
O.K.) directs initiation of this scan using keyboard 18a etc. By this, image-processing conditions are 
decided, these scanning data of high resolution are sent from a scanner 1 2, and like press can image 
data, after amendment, a shading compensation, etc. are performed in the data-processing section 38 at 
the time of A/D (analog to digital) conversion, Log conversion, DC offset amendment, and dark, these 
scanning data are sent to this scanning memory 42. 

[0064] Then, this scanning image data read from this scanning memory 42 is sent to this scanning 
image-processing section 46, and like press can data, it is the LUT-MTX operation part 48, and 
according to the settled image-processing conditions, color balance adjustment, contrast amendment 
(gradation processing), brightness amendment, saturation amendment, etc. are performed, and it is sent 
to image-processing section 46B. In image-processing section 46B, the amendment performed by 
image-processing section 44B to press can data, amendment of the distortion aberration which originates 
under the settled image-processing conditions by the same approach at the image formation lens unit 32 
of a taking lens or a scanner 12, amendment of the chromatic aberration of magnification, amendment of 
the amount fall of ambient light, or amendment of image focus dotage is performed. These scanning data 
with which amendment was performed are sent to data-conversion section 46C, are changed into the 
image data which carries out a printed output to a printer 16 using 3D(three dimensions)-LUT etc., and 
are sent to a printer 16. 

[0065] A printer 16 exposes sensitive material (printing paper) according to these scanning data, records 
a latent image, performs the development according to sensitive material, and outputs it as a print 
(workmanship). After cutting sensitive material to the predetermined length according to a print, for 
example, record of a back print, While modulating three sorts of light beams, the red (R) exposure 
according to the spectral sensitivity characteristic of sensitive material (printing paper), green (G) 
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exposure, and (Blue B) exposure G, according to image data (record image) It deviates to a main 
scanning direction and record of the latent image by conveying sensitive material in the direction of 
vertical scanning which intersects perpendicularly with a main scanning direction etc. is performed, and 
predetermined wet-developing processing of the color development, bleaching fixing, rinsing, etc. is 
performed, and the sensitive material which recorded the latent image is classified and piled up, after 
drying and considering as a print. Thus, according to the property of the taking lens of the camera which 
photoed the lens property and image of the image formation lens unit 32 which constitutes the property 
of the optical system 33 of a scanner 12, and the optical system 33 of a scanner 12, the image which 
performed image amendment can obtain as a print. 

[0066] As mentioned above, although the image processing system of this invention was explained to 
the detail, this invention of various kinds of amelioration and modification being made is natural in the 
range which limitation is not carried out to the above-mentioned example, and does not deviate from the 
summary of this invention. In addition, in this invention, although amendment of distortion aberration, 
amendment of the chromatic aberration of magnification, and amendment of the amount fall of ambient 
light and amendment of image focus dotage are performed in image-processing section 44B of the press 
can image-processing section 44, and image-processing section 46B of this scanning image-processing 
section 46 Amendment of the distortion aberration in image-processing section 44B of the press can 
image-processing section 44, amendment of the chromatic aberration of magnification, and amendment 
of the amount fall of ambient light or amendment of image focus dotage may not be performed, but the 
above-mentioned amendment processing may be performed only in image-processing section 46B of 
this scanning image-processing section 46. Moreover, although it was the scanner which reads an image 
in photoelectricity using an area CCD sensor in this example, by slit scanning which reads an image, 
carrying out scan conveyance of the film F on a carrier, you may be an image reading **** thing, and 
since degradation of image quality has the symmetric property of the circumference of the center line of 
the image field turned to in the scan conveyance direction, it can perform image amendment efficiently 
also in this case using this symmetric property. 
[0067] 

[Effect of the Invention] As mentioned above, as explained to the detail, when image amendment which 
controls degradation of the image quality resulting from degradation, taking lens, and image formation 
lens of the image quality resulting from the optical system of an image reader etc. is performed 
according to this invention, Since the whole image is amended from some amounts of amendments of an 
image in consideration of die object nature of the degradation condition of the image about the central 
point or the center line of an image field, the image amendment processing time can be reduced, and the 
image amendment amount of data can be reduced, and image amendment can be performed efficiently. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
dam ages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram of an example using the image processing system of this invention 
of a digital photograph printer. 

[Drawing 2] It is the block diagram of an example of the image processing system of the digital 
photograph printer shown in drawing 1 . 

[Drawing 3] It is the explanatory view showing an example of the image amendment performed with the 
image processing system of this invention. 

[Drawing 4] (a), (b), and (c) are the explanatory views showing other examples of the image amendment 
performed with the image processing system of this invention. 

[Drawing 5] (a), (b), and (c) are the explanatory views showing other examples of the image amendment 
performed with the image processing system of this invention. 

[Drawing 6] (a), (b), and (c) are the explanatory views showing other examples of the image amendment 
performed with the image processing system of this invention. 

[Drawing 7] It is the explanatory view showing the flow of an example of the image amendment 
performed with the image processing system of this invention. 
[Description of Notations] 
10 Photograph Printer 
12 Scanner 

14 Image Processing System 
1 6 Printer 

1 8 Actuation System 

1 8a Keyboard 

1 8b Mouse 

20 Monitor 

22 Light Source 

24 Variable Aperture 

26 Color Filter Plate 

28 Diffusion Box 

32 Image Formation Lens Unit 

33 Optical System 

34 CCD Sensor 
36 Amplifier 

38 Data-Processing Section 

40 Press Can Memory 

42 This Scanning Memory 

44 Press Can Image-Processing Section 

46 This Scanning Image-Processing Section 

47 Lens Property Data Division 
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fcf. GH*OffiB*glp£LT. tt^Es Fs ORil 

flSCaoWEtraaik:. ^£*f!ES*Hf?tmcffr£bfcra 
IE-r-$r*fig#etttU &BfcJ5CTcn*P?tfHlbT 

[0 0 3 8] COcfcd*«*ftlRSt±EI5 (a) 
n£*'Lv&05 OH5(Cj<SE«»W5^ Xs 
W*Ys <DIaIt)Jc:|Kfc*f5FT*Sfc«>. «*feiRS§0 

**M>»X5 fc^WiriSYs T*E«-p/c4#© 1 <D£g 
«* mtf««As Es Os-Fs OffiIE*0^^:MiE^ 
^LbT^*. cn*JB^T«fr©«^©RBifc©«:E« 
Bmm<D ffisEM*, ffittfo^j?m&%:m^T 

»je«*#«>s ctifcRissn-r. B*i 

JfH4 (a) fcjRSftS±5a«W> fi»Mtfffi«A4 E 
4 04 F4 <0J:daiB«««O4»Ol ©««(DaiE« 

t>cfcO\> 

[0 0 3 9] COSftllKttOWiEfcffif^ftlliaiOMiEO 

£o *rft*>^ SftiRSfceH-rSGHjReOfitHtD-rn 
fi*^«>x GBROftuE&Oflffl*^ RB*b*tfB 
B*«fcSffittB«:»ffiU GI*lc#t*RIJI»ct 
t/BB*OflatO-rti«**»N Iffl?ti/c#lIOl 
IE«fi«©1tW*B^T. B«x-**»fHbTB«©« 

ev&mic cfc sB«tt«o-f tiM^m-r s c^ic*^ 

OffliEafifflfc^UTBtt-r-^OfflfflSMC^ff oT« 
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[0040] ±E5aiR«oMiE j f»«*6iRaoaiE 

h^x-^ mm (oimom 

e>©ISffii (*4>OB***6«B*B**) 

««H*ff^», ci (Dms&mmtDGLW&mit, x-y 

MnftMttretJ:^. £fc> BikflBOllNlttBflfc 

mmvsmv&v, mar, b^o^§p cfc±aw ^ 

[004 1 ] £fc> BftftMSM 4 B*5j;lfB««WS8P 
" 4 6 B (±> «yf3 2 fcigK 

b T£ b £ B^ tf V f *-5r^H3Z»fe««TO«jE fc fr 5 

7X^® l/7Xa- ? h 3 2k:eHbT)t«Oi*^^ 

ftU. B^fB^As Be Ce De B^S^ 
OeMwSOe Jb^SlBltlSfcOtlT. cosine 4 flMKCfCo 

T€S*«jEa*ffl^^T#B«^«<0*iE«*»Tff 
Wb*HiE«*»Tt>*^. 

COO 4 2] JBfflJHiOffiTfcWTtt, ^6 (a) fc 
/^ti^^^ B«^*^0s<0S*?5k:^*O 
40 W»*#bTV^«0-p, *i>«Xe **£>«Y6 

6nfcB«««Ae Be Cs Ds cD-gP^. Mittfffl« 
As Ee Oe Fs OWiE«0***|jEa*6*liE«»b 

^*j«swi**«tbTS*, jasaje«offiT*«tfiB 
t*s 0 (c) a, mmxastTomjE^mc-o^ 

T^bT43t). ^kdOK 1 0*JE*#BiW»fcffi»^ $t 
SOSiES A I frSB^-^oMiE^ff^. -T^^> 
"^s H5a31fi*ffiTO*iiEiaoB«'r-**. C C D-tr> 
so 9340CCD g?OSSSl^Ts S^*7tSJc^ 
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U MB I/VX^i \sl/X^-=- y h3 2tC<t^T^$ 
SffliE^&MlESA I*#»)t«0«jE*ff5o *SIE 

(ommf-z^Zo L©i^ HBftccDt^ 

3 4©CCD*?©«a (^fc*rr&B«7 f --*<D(I 
*Sffi©»SD ^6 (c) iC/Ts^nS^ 

ftfgtAAe BeCe Ds SP#<£>Sg«, {MX.tfW4RA 
6 Ee Oe Fe 5 ftiftffiXO 4 »<0 1 <0ffl«Ojf 

«J*U >&mcfc CTc ©SuEt*- ^ ^ Pf fcB LSlEfcfT 

[0 0 4 3] &3d. BftftLSgM 4 B^4 6 BW^ "T 

nuJ>3a3W«TO»jEW«*6ft^J:5k:^ B^S 

4 B-^4 6 BT©J»SB3tt«KTO*|jE*»t>ftl\ 
[0 0 4 4] BftftLaSM 4 B^cfc(tfB«ft!®8P4 6 B 
IS^ML/c^^^^l/yX^tt 1 2 
<D»«UVX3.-y h 3 2 tejEH-rSBIWiiESff 5 

a\ *^oB«taaa»T?tt. iwuvxicibhlt 
mm<D£it vrcmiMuDffijE^mm^xzi- ? h 3 2 tc 

iEHLTBKO*{bUfeB«oMjEO»&lcH6ti-r^ 
SHBUVX*J:(Cftt«UVX3.-y h 3 2 <DMJj\Z&m 

LTHSO^fb Lrcffi»*«jEf 3 fe <DT*$ o T fe «fc 
[0 0 4 5] CCD&^lcM&U^X^ffemUl/XmVls 

vXfcgHf SBKOSfefb^ffliWrSBWffliETtt. B 
««*TOBIl03&{toa*S5tt*SIfflLT, ttjEK*<D 

B»^f*0«l Ex— * * fc»te<&fiftB«8« 

J: ?> £&T*%, J»*OJ:v^B«ajE*ff 

[0 0 4 6] B^MSSP4 4 Bfe«fctfB«i!MaP 

4 6Bti, aH/^ssas-^^-v— x^xjasfc&Bfcjs 

CTfx -5C fctf-etSo B**fiS8IU 4 B*<fclfB»$a 
9SM 6 BTB««jESft;fcH»-r-*B:x 

gP4 4 cfeitf-r— *£»«u 6 cizmztiz. 
wsma 4 c«\ BfltfoaflM 4 Bfccfc^Tj&ssnfc 

BH&-r— 3D (H^tc) -LUTf^tti 
LT. # 2 OteiS^fcttJSrSBWx— 
So ftfi^ -r-*g»SP4 6 Ctt. BUMc, BftftHffi 
4 6 BJCct^T«ia^nfc®«-r-^^3D-LUT«r 
JB^TfflftU 6teJ:SB«fB»te*«5 , r* 

[0 0 4 7] UvX#14x-^a5 4 7U\ §10^^7 
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TfeitA, COi^ U>XOS*iR*l*«*ftiR*6W 

Its B«®«0— gP^ffiiE-r-?. fc£;Lfcf04 
10 (a) fc^sn*<fe3fcB«*{*SB*A4 B 4 Ca Da 
<D4ft<D\<Dmt£AA Ea Oa Fa OffilE-r— * LfrE 

fe « < , mm&wv&mmmomm* t?%o 

[0 0 4 8] **S£MTH±. l/VX#ttf- *»4 7© 

20 Sf- *^-Xfc:iE«LTfe*x JftffifcT^-feXLTR 
^tBLTfe<fc< N 7^7l/AF<Dl^&9f$fc: 

[0049] awMBeau tt-rBfitfiua^^-r 

B^MSgP4 4*5«fctf*X4 1 ^>B«ffl ! ai8P4 6(c«^ 
*B«8L3*ft««5£U Jlf* 

ft**. LATD (*SSB85§?iS) . /W 

so ^-r h (m<&mm , ^ k- c^^jas) ^oBft w 

-X^ (LUT) OflF«, JgftSliE^fT^^hy^XW 

40 ^B^-r^o 

[0 0 5 0] 1 4©««k:o^TBW!b 

[00 5 1]^tl2fR»»6tlfeR, G*5£tf 
BO#ffi*fll^tt N A/D (T'^a^V^^^) S 
^ Logm DC*7ty hffliEx BfBftilE. ->x 

SiEtix »«l/>Xazy h3 2Ott0«*fcttX— A 

^X— A«*fc^CT^oi— x^v^iEOSiEa*^ 
so ^.§o c:^Dct-5*MiEa^ 03tc^*rJ;^tc N 
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fo<DW$Lk* Bs Cs Ds <D4tt<D\(DW$<k% Es O 
s Fs *HiR«tcaiEail*Sv^tfiE«**«>> COS 
jEBfcJB^Tx +£4»Xs 0»ttfM£*f»JfiIbT. ^Sc 
Os Ha Ds F 3 OfluE***** Sfc. ^L^Ys O 
«tffttt*5fflJ§bT, fflt*SEs Bs Ga Os OfilES* 

Sfc. *i,v&Os ©EIt>©^ftte£fUflibTx 
SfigOs Gs Cs Hs eoffliE«***x H«^f*Offi« 
A3 Bs Cs Ds OH««jE*S9o SfcffiE**^* 
JiSiMMtU H*?n&o^E«»te:e««»bfc3ai«i: 
IB-rsffliE^— ^^KftftB-T cl fclc^oTfiilESfcW, 10 

X**:M 2^te*ftlcB«*K#^SIR<DCCD'fe>' 
"9*3 4*iSt5C C DK?OJBflEA9*#«UT, ■ 
igcT^lcC C Dig^O^fcjSbTB«x-*<0*iiIE£' 

[0 0 5 2] A/D O t i m V?/ J r&#?V) SSSS. Lo 

[0 0 5 3] U 4 OtyUX+tVf 20 

H5£ (LUT^MTX^M) ^So KJtSnftB«« 
IfcfrftStU :/UX4Hr>B«ffl®8P4 4*5 

[0 0 5 4] ii^lii 1 4 let*, tf— F 

fflffiL X*+*l 2 04 t +y7 r TK»«6tlfe7-fA'i 

x*ati*«*ictts c©«atii«3WfeffK*»4 8* 

^LTl/yX#ffir-^8P4 7fcS&n5o UvXWtt 
*fcLT*|jESCOff»*V!»Hi*ti, B«ffiffl«4 4B 

tc^&n^o ^*tSjE«w*»6nfffie*nfc« 
iE^~^^K^mb, cti*B«BMaiJ4 4 b leaser 

[0 0 5 5] #^T\ ^l/X+t^^y 4 OfrS^U 
X*+V^— *SW#fliS*U LUT-MTX«*SB4 

4at% i^*nfcB«aa*ftfc*scTx x**:M 40 

2tc ( fcoT^ffi6nfc7 f UX^-W7 :f — *teft;<7V 
[0 0 5 6] Btt^lffi4 4 B"C«. Ul/X^fe^—Z 

Ht"*ffiftJR«^#fe««OWiE*B«fc;v F*-^© 
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3#1£-r-£SP4 7fr&#B*ffiBT?OtijE«**»*» 

*iS»iE«*JB^Ts aft4a^*ft«*OtlliE*B 
«e> F*yo»IE*«2BM<STOttItffft>n5o 
ft£*tf. 0 4 (a) ic^VT^?^ B«R««<&SlcJ& 

^TSv^ciKt"Sxttfe<fct;YW*2tti-rsfiHiffi 

iRlOffljEO^FffifcoV^TSiWrSo 

[0 0 5 7] SiffliBZSfe«fetfffi*feiRSoXtt*iRioa 

y c * \fi U c n B«ffljE«fr 5 G B3i<DffiBgai 
xi *5£tfyi fc**6ffiftiRttOH|jE*ffaB»«H*0 

ttr-^SM 7-e»6nft«tt*ffllr^T, iS&^Safc 

*-pT«snfcfifliRJSo*ijEa:D-t (x, y) * 

out: (x, y) fcfr&»jE««i*»bT*«6. c<0»IE 

<E>o 

[0 0 5 8] GB*tts W»fc33V>TfftetlS«*ft»R 

«iEfcJ;sajE«OGB*OBiRffiHi:*So — R 
B**±rfBB«0**&«ES©*|jE*±, l/^Xitf 

-^gP4 7T»5nfcflaR*fflv>TW**wafc*oT 

asnfc«2pfeiR»oaiEaRo«t (x, y) *5<ktfB 
out (x, y) cn60tljESt3iftiR«oajE 

JR*cfcaBB*0«*ftiR«0«UE«*#«>. Ctltea 

jE«OGBIIWXltt7JiaofflB*B*iifll , r*2: tV, 

tfGB*0«jE«OX75TlRlOffiBffi«*#So ^OPH. 

afi|i|jaft*J:tfflS*&fl5a8k:oo^Ttts 0 4 (a) 

5 (a) SIC. *^0 4 ^©jSOs «DBt) 

icM^T^^ *6fc:+i4iX4 -***«X5 *3^t; 
*i>»Y4 y s oHDte»«4»-tf*afta6^ a 

4 O4 F4^«As Es Os Fs rtO#B^{fi[BOtf 
0«Wc?0*IIE«*Sft. COMiEX^&fllJEtkOBiR 

9 D *fc, U'VXWtt7 ? -*8B4 7W. 

fflZES* ^46^46 rcffliE^- * «rf2«««F b T ^ 4 • 

^ CO*liE*»**caoT||jE««:*«)a**)Dfc: 
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[0059] co&o \cuzsXfo&m~?z>mn<D&itJz 

tt^J/SLT, *HEa»OliHR* / >a<U. Site. 

Jft*o±^lB«ftljE*ff5 2:l:WT**. tt± 

[0060] *©««^m»^*fflrr;fc«>u^ 

[006 1] !B«yaaSP4 4 Btefc^TttlBaHStlfc 
Htfi^-*^ x— *^ft«U 4 CkljM&tU 3D (H 

•rsiBff^-^fcfflftsnSo tot, ftiEstufcr/u 

[0 0 6 2] *^U—&1±^ £ 2 0OS/f^lT, 
LUT • MTX«*»4 4 A^ffifiM&SaU 4 Bfc: 

So 

[0 0 6 3] ^E— £ 2 OtC^^tl^il 

•tfaoE-essws («sok) ts^, *— fi 

iB«fcx x~*®aSP3 8^ A/D (7tn^/r 

Log®, DC*7-by hMJE* 

[0 0 6 4] *X**V**y 4 2**SK»Hi 

✓ *^:/XBSL nvh^XFtfiE (HtBftHS) s WSS 
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So BBU98M 6Bm yw-wf-^tc^L 

£LfcB««!3I*ft ; ©Ttes Jt^UvX^X*^ 1 2 

ose«u>xa^7 h 3 2fceH*rssfliRa<offliE. 

^^94 6 0^5^ 3D C=#tg) - 
10 [0 0 6 5] ?V >Z 1 6tt. JfcfeWR (BPHJffi) 

(mo o»)taas#ttfcjsufc. * (r) b 

Jtt, ffi (G) B3tt*5<fctf* (B) BJttG<D3«<Wttlf- 
£jfeft*lRjk:«lRlU 3£^7jfRl^*Sf S9J^7?[rJ 

feme, ^LTftatSc ^©cfc^lcLT, x*-* 
*m&t %>&m\s isX^L- V h 3 2 

[0 0 6 6] «±, *^OH««US*Bfc-P^^Tl¥ID 

so tfaEM^froTfei^Ottfe-SiA/TftSo &*3* *^ 
B^tc^v^Tti. yux*«Wia««iS«P4 4 ©Ifffil 
g(5 4 4 BfeJ:tf*X*-vvffl|RffiS8P4 6 01B4R<aaW 
4 6Bfc*^TS«iRS!0#iiE. fg^feiRMOffilE. S 
ajtBffiTOttiE^H* tf V htffr<DffiJE%:fi ^TV^S 
7l/X^t>lMlS4 4 0j®^5[lSgP4 4 BT* 
0^ffliKS^?iiE> fS^fetKM^ffiiE, ^33^«{gT^ 

^^5 4 6 OHftMSgP 4 6 BO*Jcfe(.^T±IBWiEftl 
a*ffoTfcck^o ^/c. XV7CCD 
40 ^V^fflO^Tiafii^JtBWfcR^ffiSX^-V^T'&o 
fcA^ 7 ^ ;V A F t 'J 7T^tS LOOIS^M 

[0 0 6 7] 
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8!®l$H*ffi«U *fcH«aiE'r— ^«*ffi»LTs 

[0®<offi#&3ffiB] 

[0 3] ^WOjBfiW^KB^ff^nSlSttffiiEO . 
[0 4] (a) , (b) *3&Zf (c) li. 

[05] (a) , (b) ^3ilf (c) fcl:. *^W©H 

[06] (a) , (b) fecfctf (c) tt % *^£Dffl 

[0 7 ] *^wojffi«ffia»«-z?fTt>nsiB««iEo 

[EHiOlttW] 



1 0 7* bZfVZ/* 
1 2 X*** 

l 4 H^^S^H 

1 6 7V 

1 8 JftflFJK 

1 8 a K 

1 8 b V<>X 



2 0 












2 4 






2 6 






2 8 






3 2 






3 3 






3 4 


CCD*tr>-9- 




3 6 






3 8 






4 0 




4 2 




4 4 






4 6 


#x*^ >mw 




4 7 






4 8 







CHI 3 




[03] 
Y3 







i3 03 





— X3 



(12) 



2001-86332 



[023 



¥—9 



T 

38 



12 



14 

1 



40 

) 



44A 

5 



LUT-MTX 



42 



vl 



48 



LUT-MTX 



46A 



446 



44C 



7 



44 



-47 



46 



46B 



5 



46C 



20 



16 

S 



[06] 




(14) 



# ffl 2001-86332 




(15) 



ftffi 2001-86332 




(51)Int.Cl. 7 

H 0 4 N 5/228 
5/253 



F I 

G 0 6 F 15/66 
H0 4N 1/04 



360 5C077 
1 0 3 E 



(16) 



«PBS 2001-86332 



F£ — 2H106 AA72 AB04 BA22 BA26 

5B047 AA01 AB04 DA04 DB01 DC07 
DC09 

5B057 AA11 BA17 BA24 CC02 CD12 

CHOI CH07 CH11 DA16 
5C022 AAOO AB68 BA18 BA19 
5C072 AA01 BA05 BA08 BA17 BA19 
DA02 DA23 FBI 2 NA02 QA17 
RA12 UA02 UA06 UA11 VA03 
WA04 

5C077 LL04 LL19 MM03 MM20 MP08 
NN02 PP06 PP09 PP32 PP37 
PQ12 PQ22 PQ23 RR01 SS01 
SS02 SS03 TT02 TT09 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record. 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 



U FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ /GRAY SCALE DOCUMENTS 



□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 





LINES OR MARKS ON ORIGINAL DOCUMENT 



